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ITEM:

REDUNDANCY SCREEN: A-PASS B-PASS Ca-PaASS .

HYBRID RELAY

. FUNCTION:

REDUNDANT HYBRID RELAYS USE MPM POSITION MICROSWITCHES AND Mev

STOW/DEFLOY COMMANDS TO CONTROL OPERATION OF REDUNDANT MOTORS. THERE ARE . ™

FPOUR HYBRID RELAYS, - 8YS1 35TOW, S¥51 DEPIOY, S5STS2 STOW, £YS: DEPLOY.
40V7&A11BK22,24, 40V7EAL20KS0,72.

FATIDTRE MODE:

FAILE CLOSED, FAILS TO QPEN, PREMATURELY CLOSES

CAUSE(S5):

FIECE FART FAILURE, CONTAMINATION, VIBRATION, MECHANICAL SHOCK,
PROCESSING ANOMALY, THERMXAY, STRESS

EFFECT(Z) 4N;

EFFECT(S) ON:

(A)SUBSYSTEM (B)INTERFACES (C)MISSICN {D)CREW/VEHICLE

(A) POSSIELE MPM MOVEMENT IF STOW RELAY FAILS CLOSED DURING FRMs
CUFERATICN AS : (1) MID MCA 1OGIC FOWER MNA, MHB AND MNC MAY BE ON DURING
RMS OFERATION AND (2) PAYLOAD BAY MECH POWER MAY BE ON FOR  PAYLOAD
RETENTION LATCH OPFERATION OR OTHER PAYLOAD BAY QPERATIONS WHILE EMS IS
IN QPERATION. THIS ALLOWS A SINGLE POINT RELAY FAITURE RESULTING 1IN
UNCOMMANDED MPM MOVEMENT.

(B) STOW RELAY FAILURE DURING RMS OPERATION WITH PAYLOAD EBAY MECH POWER
PRESENT COULD CAUSE MFM MOVEMENT AND VERICLE STRUCTURAL DAMAGE. DIPLOY
REIAY FAILURE IN DEPLOY POSITION APTER MEM DEPLOYMENT COULD CAUSE LOSS OF
CAFRBILTTY TO STOW THE MPM USING THE ASSOCIATED ACTUATOR MOTOR: THIS
REQUIRES THE REDUNDANT ACTUATCR MOTCR TO COMPLETE MFM STOW IN SINGLE
MOTOR TIME. LOSS5 OF REDUNDANT ACTUATOR MOTOR COULD RESULT IN FREVENTING
PAYLOAD BAY DOOR CLOSURE, AND REQUIRES CREW EVA OR POSSIBLE MPM JETTISON.
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(C) POSSIBLE LOSS. OF MISSION IF STOW ‘RELAY FATLS PRIOR TO MPM DEFLOYMEN" — =
CACSING “BLOCKAGE ~OF * PAYLOAD-"DEPIDYMENT,/RETRIEVAL ENVELOPE “AND INABILIT:
TC UFERATE RMS. -

(D) POSSIPLE LOSS OF CREW/VENICLE IF VEHICLE STRUCITRAL DAMAGFE OCCURS BL:
TO AN UNCOMMANTED MPM: MOVEMENT  DURING RME& CPERATION WITH PRAYLOAD BAY MEC:
POWER PRESENT.

DISPOSITION & RATIONAIR: - .- . _
_.{M)DESIGN (B)TEST (C}INSPECTION (D}FAILURE HISTORY (EJOPPRATIONAL HSE - cen - .

(A-D) DISPOSITION AND RATIONALE
REFER TO APPENDIX C, ITEM 1 - HYBRID RELAY

{B) GROUND TURNARCUND TEST S
VERIFY MFM OPERATION BY PERFORMING DEPLOY/STOW CONTROL REDUNDANCY TESTS FO.
SYSTEM 1 AND 2. TESTS ARE PERFORMED FOR EVERY FLIGHT WITH MPM/MRL,RMS AN

LRU REFLACEMENT.

{E] OPERATIONAL USE -
STS OPERATIONAL FLIGHT RULE PDRS. 12-23 PREVENTS UNCOMMANDED MPM MSTICN B
INTERRUFTING THREE PHASE AC POWER TO THE MPM ACTUATOR WHENEVER MANIPULATG
ARM I3 UNRESTRAINED. THE CREW IS TRAINED AND EVA TOOLS AND PROCEDURES HAY
BEEN DEVELOPED AND VALIDATED TO PERFORM MANUAL MFM STOW AND DEPLOY. .




